
BEAMS PER PLAN, TYP.

PROTECTED ZONE, TYP.

COLUMNS PER PLAN, TYP.

HINGE ZONE + 1/2 (BEAM DEPTH)

FACE OF COLUMN
TO END OF PLASTIC

PROTECTED ZONES SHALL COMPLY WITH THE FOLLOWING:
1. NO WELDED SHEAR STUDS ARE PERMITTED.
2. NO DECKING ATTACHMENTS THAT PENETRATE THE BEAM FLANGE ARE PERMITTED

(NO POWDER ACTUATED FASTENERS); BUT, DECKING ARC SPOT WELDS ARE PERMITTED.
3. NO WELDED, BOLTED, SCREWED, OR SHOT�IN ATTACHMENTS FOR EDGE ANGLES,

EXTERIOR FACADES, PARTITIONS, DUCT WORK, PIPING, ETC. ARE PERMITTED.
4. DISCONTINUITIES FROM FABRICATION OR ERECTION OPERATIONS (SUCH AS TACK

WELDS, ERECTION AIDS, ETC.) SHALL BE REPAIRED.
5. CONTRACTOR MUST SUBMIT, TO THE ENGINEER, THE METHOD WHICH WILL BE USED

DURING CONSTRUCTION TO DESIGNATE THE PROTECTED ZONES.
6. PAINT PROTECTED ZONE WITH HIGH CONTRASTING COLOR. (E.G. RED BEAM � YELLOW

PROTECTED ZONE)
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CONT. COLUMN AS
OCCURS PER PLAN

4 3

BEAM PER PLAN

COLUMN
PER PLAN

�BEAM AS OCCURS PER
PLAN.  R.B.S. OR

STANDARD CONNECTION
TYPE AS NOTED IN PLANS

BEAM SECTION

REDUCED

VIEW A�A
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R.B.S. DIMENSIONS

KEY NOTES:
1. CJP GROOVE WELD AT TOP AND BOTTOM FLANGES.  AT TOP FLANGE, EITHER (1) REMOVE

WELD BACKING, BACKGOUGE, AND ADD 5/16" MINIMUM FILLET WELD, OR (2) LEAVE BACKING
IN PLACE AND ADD 5/16" FILLET UNDER BACKING.  AT BOTTOM FLANGE, REMOVE WELD
BACKING, BACKGOUGE, AND ADD 5/16" MINIMUM FILLET WELD.

2. SEE TYPICAL WELD ACCESS HOLE DETAIL FOR ADDITIONAL INFORMATION.
3. SEE TYPICAL STEEL BEAM TO COLUMN CONNECTION SCHEDULE FOR TAB AND BOLT SIZE

INFORMATION.  THE BEAM WEB SHALL BE CONNECTED TO THE COLUMN FLANGE USING A CJP
GROOVE WELD EXTENDING BETWEEN WELD ACCESS HOLES.  THE SINGLE PLATE SHEAR
CONNECTION SHALL BE PERMITTED TO BE USED AS BACKING FOR THE CJP GROOVE WELD.

4. SEE TYPICAL CONTINUITY AND DOUBLER PLATE DETAIL FOR ADDITIONAL INFORMATION.
5. WHERE COLUMN DOES NOT EXTEND PAST BEAM FLANGE, PROVIDE A CAP PLATE WITH SAME

THICKNESS NOTED ON TYPICAL CONTINUITY AND DOUBLER PLATE DETAIL WITH FILLET WELD
EQUAL TO THICKNESS OF PLATE MINUS ONE EIGHT OF AN INCH (tp � 1/8") TO COLUMN FLANGE.
SEE TYPICAL CONTINUITY AND DOUBLER PLATE DETAIL FOR ADDITIONAL INFORMATION

C

1" MIN.

2" MIN.

3.

COLUMN CAP PLATE WHERE
OCCURS.
SEE KEY NOTE 5 FOR ADDL. INFO.

SEE  SPECIFIC MOMENT FRAME
ELEVATIONS FOR RBS TAG

R.B.S. RADIUS

R = 4c + b
8c
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MARK

a = EXAMPLE
b = EXAMPLE
c = EXAMPLE
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BEAM PER PLAN, TYP.

NOTES:
1. TOLERANCES SHALL NOT

ACCUMULATE TO THE EXTENT THAT
THE ANGLE OF THE ACCESS HOLE
CUT TO THE FLANGE SURFACE
EXCEEDS 25°.

2. t   = THICKNESS OF BEAM FLANGEbf

KEY NOTES:
1. BEVEL AS REQUIRED BY A.W.S. D1.1 FOR SELECTED GROOVE

WELD PROCEDURE.
2. LARGER OF t   OR 1/2 INCH (PLUS 1/2*t  , OR MINUS 1/4*t  )
3. 3/4*t  TO t  , 3/4" MINIMUM (± 1/4 INCH)
4. 3/8" MINIMUM RADIUS (PLUS NOT LIMITED)
5. 3*t  (± 1/2 INCH)
6. SEE A.I.S.C., SECTION J1.6 AND A.W.S. D1.1 FOR CUTTING

METHODS AND SMOOTHNESS REQUIREMENTS.
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SMRF 1

DOUBLER PLATES

CONTINUITY
PLATES

MARK THICKNESS # REQ.

MARK THICKNESS
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1/2" RADIUS, MIN.
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VIEW A�A

6

7

2

1

5

.

.

.

3

4

8

COLUMN PER
PLAN, TYP.

BEAM PER
PLAN, TYP.

AA

AA

KEY NOTES:
1. WEB DOUBLER PLATE(S) AS REQUIRED BY SCHEDULE. PROVIDE P.J.P. WELD TO COLUMN

FLANGES AND FILLET WELD (tp � 1/8") TO COLUMN WEB.  WEB DOUBLER SHALL BE INSTALLED
AFTER CONTINUITY PLATES.

2. CONTINUITY PLATES.  SEE SCHEDULE FOR INFORMATION.
3. C.J.P. WELD AT CONTINUITY PLATES TO COLUMN FLANGES, TYP.  FOR EXTERIOR BEAM�COLUMN

CONNECTIONS (BEAM ONE SIDE ONLY), CONTINUITY PLATE TO COLUMN FLANGE AT FREE SIDE 
MAY BE FILLET WELDS (tp/2 � 1/16") AT TOP AND BOTTOM FACE OF PLATE.

4. A.I.S.C. MINIMUM CONTINUOUS FILLET WELD UNDER BACKING.
5. EXTEND PLATE FLUSH WITH COLUMN FLANGES.
6. REMOVE BACKING BAR TO 1/4" MAXIMUM FROM EDGE OF CONTINUITY PLATE.  GRIND END OF
 WELD SMOOTH, NOT FLUSH.  DO NOT GOUGE COLUMN FLANGE.
7. SEE TYPICAL REDUCED BEAM SECTION (R.B.S.) CONNECTION DETAIL FOR ADDL. INFO.
8. P.J.P. WELD AT CONTINUITY PLATES TO COLUMN WEB.  WELD IS ALLOWED TO BE CASCADED

AT A 1:1 MIN. SLOPE FROM THE ACCESS HOLE.

SMRF 2

SMRF 3

5/8"

SMRF 1

1/2"SMRF 2

3/4"SMRF 3

3/4"

1/2"

1

SMRF 4

7/8"

SMRF 4

1

1

1

SMRF 5 1/2"

1/2"

SMRF 5

N.A. N.A.

SMRF 5

NOTES:
1. MECHANICAL UNIT SHAPE, SIZE AND ORIENTATION ARE ONLY SHOWN

GRAPHICALLY. SEE PLAN FOR SPECIFIC INFORMATION.
2. FOR CONNECTIONS BETWEEN WIDE FLANGE BEAMS SEE TYPICAL

STEEL BEAM TO STEEL GIRDER CONNECTION SCHEDULE DETAIL.

PURLIN PER PLAN,
TYP.

SUPPORT BEAMS TO
MATCH  PURLIN SIZE,
TYP. U.N.O.

OPENING
THROUGH STEEL

DECK, TYP.

MECHANICAL UNIT
PER PLAN.  SEE
MECH'L PLANS

FOR ADDL. INFO.
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MECH'L
UNIT

AS REQ'D
FOR UNIT

SEE TYPICAL
MECHANICAL UNIT CURB
SUPPORT FOR STEEL
FRAMING DETAIL FOR
ADDITIONAL INFORMATION
ON MISC. FRAMING
AROUND OPENINGS, TYP.

NOTES:
1. SEE TYPICAL MECHANICAL

UNIT SUPPORT FRAMING
DETAIL FOR ADDITIONAL
INFORMATION.

2. MECHANICAL UNIT SHAPE,
SIZE AND ORIENTATION
ARE ONLY SHOWN
GRAPHICALLY.  SEE PLAN
FOR SPECIFIC INFORMATION.

L4x4x1/4",
TYP. @
MISC.
FRAMING
AROUND
OPENINGS,
TYP.

MECH'L
UNIT

PLAN VIEW

VIEW A�A

VIEW B�B

BUILT�UP 'T' SECTION PLAN @ CORNERS, TYP.

BUILT UP 'T' SECTION
(SEE BELOW),
CENTERED ON BEAM

ROOF INSULATION PER
ARCH., TYPICAL

3/8" STIFFENER PLATE, EA
SIDE @ ENDS AND @ 4'�0"
O.C., MAX.

BEAM PER PLAN, TYP.

CURB AND
ATTACHMENT BY

OTHERS, SEE ARCH.
AND MECH'L.

PUDDLE WELDS PER
TYPICAL STEEL

DECK NOTES

STEEL (OR COMPOSITE)
DECK PER PLAN

CONT. PLATE 3/16", EA. SIDE.
SEE TYPICAL STEEL DECK

AT BEAM DETAIL FOR
ADDITIONAL INFORMATION.

L5x3x5/16x0'�5" OR
EQUIVALENT BENT PLATE, TYP.

BUILT�UP 3/8" THK.
PLATE 'T' SECTION FULL
LENGTH OF CURB TO
MATCH ROOF DEPTH

BUILT�UP 'T' SECTION

L4x4x1/4x0'�3"
CENTER IN HEIGHT

3/16
@ STIFFENER
PLATE

.

2�9
'T' SECTION

TO BM.
.3/16

3/16

��
3/16

3/16
3" CONT.
EA. END

T&B
3/16 2

C

�

A

A
B

B

C
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(SIMILAR @ ANGLE TO ANGLE CONNECTIONS)
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1/2" MAX.
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"BEAM SIZE" (##)

SEE PLAN FOR ACTUAL NUMBER
OF STUDS WHERE OCCURS. STUD

QUANTITY WILL FOLLOW BEAM
SIZE DESIGNATION.  PROVIDE AT

LEAST (1) STUD AT EVERY LOW
FLUTE OR AT 12" O.C..  SEE NOTE #2

FOR ADDITIONAL INFORMATION.

COLUMN WHERE OCCURS.
SEE PLAN FOR SIZE, SHAPE
AND ORIENTATION.

BEAM WHERE OCCURS.
SEE PLAN, TYPICAL.

FULL LENGTH OF BEAM

STUDS EQUALLY SPACED

TYP. @
STUDS3/16

STUDS PER PLAN.
SEE NOTE #2

1
" 
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.

COMPOSITE
DECK PER

PLAN

A A
.

BEAM PER PLAN

SEE TYPICAL STEEL BEAM TO STEEL
GIRDER OR STEEL COLUMN CONNECTION

SCHEDULE FOR CONNECTION INFORMATION

PLAN VIEW

SECTION

VIEW A�A
(SINGLE ROW)

VIEW A�A
(DOUBLE ROW)

3" MIN.
12" MAX.

DECK FLUTES

6" MIN. SPACING
OR MATCH

WELDED STUD
LOCATION, TYPICAL

3" MIN.
12" MAX.

NOTES:
1. ALL HEADED SHEAR STUDS SHALL BE 3/4" DIA.
2. WHERE STUDS FILL EVERY STEEL DECK FLUTE, THE REMAINING STUDS SHALL BE INSTALLED

IN DOUBLE ROWS STARTING AT EACH END OF BEAM OR GIRDER.
3. STUDS SHALL BE EQUALLY SPACED.  IF EQUAL SPACING IS NOT POSSIBLE DUE TO DECK

CONFIGURATION, STRUCTURAL ENGINEER MUST BE NOTIFIED.
4. TYPICAL PLUG WELDS MAY BE SUBSTITUTED WITH STUDS WELDED THRU DECKING.
5. MAINTAIN 1" CLEARANCE AROUND ALL STUDS IS REQUIRED.
6. STUDS TO EXTEND AS FAR AS STANDARD STUD LENGTHS ALLOW INTO TOPPING SLAB WHILE

MAINTAINING A 1" CLEAR DISTANCE FROM THE TOP OF SLAB, U.N.O.
7. DO NOT PROVIDE HEADED STUDS WITHIN PROTECTED ZONES. SEE TYPICAL PROTECTED

ZONE DETAILS FOR INFORMATION.
8. IN LIEU OF STUD WELDING NOTED, IT IS ACCEPTABLE TO PROVIDE AUTOMATIC END WELDED

STUDS.  SEE AUTOMATIC END WELDED STUD NOTES FOR ADDITIONAL INFORMATION.

DECK FLUTES

6" MIN. SPACING
OR MATCH

1
 1

/2
" 

M
IN

.

1. MATERIAL:
AUTOMATIC END WELDED STUDS SHALL BE NELSON TYPE B STUDS CONFORMING TO
REQUIREMENTS OF THE AMERICAN WELDING SOCIETY'S STRUCTURAL WELDING CODE � STEEL,
A.W.S. D1.1�04, AND SECTION I1.3 OF THE 2005 A.I.S.C. SPECIFICATION FOR STRUCTURAL STEEL
BUILDINGS (A.I.S.C. 360).

STUDS SHALL BE MANUFACTURED FROM A.S.T.M. A108, GRADES C�1010 THROUGH C�1020, COLD
DRAWN STEEL AND MEETING THE REQUIREMENTS OF ICC�ES REPORT ESR�2856.

2. INSTALLATION:
THE STUDS SHALL BE AUTOMATICALLY END WELDED IN ACCORDANCE WITH THE
MANUFACTURER'S RECOMMENDATIONS IN SUCH A MANNER AS TO PROVIDE COMPLETE FUSION
BETWEEN THE END OF THE STUD AND THE PLATE.  THERE SHOULD BE NO POROSITY OR EVIDENCE
OF LACK OF FUSION BETWEEN THE WELDED END OF THE STUD AND THE PLATE.  THE STUD SHALL
DECREASE IN LENGTH DURING WELDING APPROXIMATELY 1/8" FOR 5/8" AND UNDER AND 3/16"
FOR OVER 5/8" DIAMETER.  WELDING SHALL BE DONE ONLY BY QUALIFIED WELDERS APPROVED
BY THE WELDING INSPECTOR.

FOR STUDS INSTALLED THROUGH STEEL DECK, THE STEEL DECK MATERIAL MUST BE ONE LAYER
GALVANIZED STEEL DECK CLASS G90 FOR 16 GAUGE OR THINNER AND CLASS G60 FOR 20
GAUGE OR THINNER UNLESS FIELD QUALIFICATION TESTS IN ACCORDANCE WITH A.W.S. D1.1�2004
ARE CONDUCTED TO THE SATISFACTION OF THE WELDING INSPECTOR.  THE TYPE AND CAPACITY
OF THE WELDING EQUIPMENT SHALL BE IN ACCORDANCE WITH THE MANUFACTURER'S
RECOMMENDATIONS AND SHALL BE CHECK AND APPROVED BY THE WELDING INSPECTOR.

3. INSPECTION AND IDENTIFICATION:
THE WELDING OF THE SHEAR CONNECTORS REQUIRES SPECIAL INSPECTION AS LISTED IN THE
SPECIAL INSPECTION NOTES.  THE SPECIAL INSPECTOR DUTIES INCLUDE IDENTIFICATION OF
STUDS; CONCRETE MIX DESIGN; QUALITY OF CONCRETE; STUD CLEARANCES BETWEEN EDGES,
BASE AND ADJACENT STUDS; STUD SIZE; CONCRETE PLACEMENT AND TESTING; SAMPLING
MATERIALS; VERIFYING WELDER'S QUALIFICATIONS; WELD�JOINT PREPARATION; WELDING
PROCEDURE AND PROCESS; AND TOLERANCES.

THE NELSON SHEAR CONNECTOR STUDS ARE IDENTIFIED BY THE LETTER "N" ON THE HEAD OF
EACH STUD.  THE STUDS ARE SHIPPED IN CONTAINERS WITH A LABEL BEARING THE NAME AND
ADDRESS OF EH MANUFACTURER, STUD SIZE, PART NUMBER, HEAT NUMBER, MANUFACTURER'S
CODE AND EVALUATION REPORT NUMBER (ESR�2856).

CONNECTION SCHEDULE

BEAM SIZE
PLATE
A572

GR. 50

FILLET
WELD SIZE

BOLTS

NO. SIZE TYPE

DIMENSIONS

Lh Lv

W8x

W10x

3/8"

W12x

(4) 1 1/2"

W14x

1/4

W16x

3/4"Ø

W18x

W21x

W24x

A325 SC

W27x

1 1/2"

EQUAL DEPTH BEAM TO GIRDER CONNECTION

UN EQUAL DEPTH BEAM TO GIRDER CONNECTION

BEAM PER PLAN.  COPE
AS REQ. W/ 1/2" MIN.
RADIUS, TYPICAL
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FULL HEIGHT A.S.T.M.
A572 GR. 50 PLATE
PER SCHEDULE, TYP.

GIRDER PER PLAN.  GIRDER
SHALL BE EQUAL TO OR
GREATER THAN BEAM DEPTH.

WELD
PER

SCHEDULE,
TYPICAL

BEAM PER PLAN.  COPE
AS REQ. W/ 1/2" MIN.
RADIUS, TYPICALFULL HEIGHT A.S.T.M.

A572 GR. 50 PLATE
PER SCHEDULE, TYP.

GIRDER PER PLAN

WELD
PER

SCHEDULE,
TYPICAL

NOTE:
THIS DETAIL DOES NOT APPLY TO ANY CONDITION THAT IS NOT SPECIFICALLY ILLUSTRATED
ABOVE.  THEREFORE, FOR ANY OF THE FOLLOWING CONDITIONS SEE THE SPECIFIC DETAILS
FOR MORE INFORMATION:
• BEAMS WITH THEIR UPPER FLANGE HIGHER THAN THE GIRDER UPPER FLANGE
• BEAMS WITH THEIR BOTTOM FLANGE LOWER THAN THE GIRDER BOTTOM FLANGE
• BEAMS DEEPER THAN THE GIRDER
• BEAM CONNECTIONS THAT ARE OFFSET IN PLAN.

1 1/2" 1 1/2"

2" 2"

2" 2"

2" 2"

2" 2"

2" 2"

2" 2"

2" 2"

A325 SC

A325 SC

A325 SC

A325 SC

A325 SC

A325 SC

A325 SC

A325 SC

PLATE TO WEB
SHALL HAVE A
CLASS 'A' FAYING
SURFACE UNLESS
NOTED OTHERWISE.

PLATE TO WEB
SHALL HAVE A
CLASS 'A' FAYING
SURFACE UNLESS
NOTED OTHERWISE.

3/8" (4)1/4 3/4"Ø

3/8" (6)1/4 3/4"Ø

3/8" (6)1/4 3/4"Ø

3/8" (8)1/4 3/4"Ø

5/8" (8)5/16 1"Ø

5/8" (10)5/16 1"Ø

5/8" (12)5/16 1"Ø

5/8" (14)5/16 1"Ø

CONNECTION SCHEDULE

BEAM SIZE
PLATE
A572

GR. 50

FILLET
WELD SIZE

BOLTS

NO. SIZE TYPE

DIMENSIONS

Lh Lv

W8x

W10x

3/8"

W12x

(4) 1 1/2"

W14x

1/4

W16x

3/4"Ø

W18x

W21x

W24x

A325 SC

W27x

1 1/2"

BEAM TO COLUMN FLANGE CONNECTION

BEAM TO COLUMN WEB CONNECTION

NOTE:
THIS DETAIL DOES NOT APPLY TO ANY CONDITION THAT IS NOT SPECIFICALLY ILLUSTRATED
ABOVE.  INCLUDING MOMENT CONNECTIONS.  SEE SPECIFIC DETAILS FOR ADDITIONAL
INFORMATION.

1 1/2" 1 1/2"

2" 2"

2" 2"

2" 2"

2" 2"

2" 2"

2" 2"

2" 2"

A325 SC

A325 SC

A325 SC

A325 SC

A325 SC

A325 SC

A325 SC

A325 SC

TAB PLATE TO WEB
SHALL HAVE A CLASS 'A'
FAYING SURFACE, U.N.O.

3/8" (4) 3/4"Ø

3/8" (6) 3/4"Ø

3/8" (6) 3/4"Ø

3/8" (8) 3/4"Ø

5/8" (8) 1"Ø

5/8" (10) 1"Ø

5/8" (12) 1"Ø

5/8" (14) 1"Ø

1/4

TYP. @
CAP &
STIFF.
PLATE

PROVIDE 3/4" THICK A.S.T.M. A572 GR.
50 CAP PLATE WHERE NO COL.
OCCURS ABOVE BEAMS.  CAP PLATE
SHALL BE WIDTH + 1/2" x DEPTH + 1/2"
AND CENTERED ON COL., U.N.O.
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Lh MIN.

3" Lh

3" MAX.

A.S.T.M. A572 GR. 50
PLATE PER SCHEDULE.
BEAM PER PLAN

WEB STIFFENER PLATE TO MATCH TAB
PLATE GRADE AND THICKNESS.  ALIGN
WITH TOP & BOT. OF BEAM FLANGES

TAB PLATE TO WEB SHALL
HAVE A CLASS 'A' FAYING
SURFACE, U.N.O.
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SCHEDULE,
TYPICAL
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3" Lh

3" MAX.

A.S.T.M. A572 GR. 50
PLATE PER SCHEDULE.
BEAM PER PLAN

WEB STIFFENER PLATE TO MATCH TAB
PLATE GRADE AND THICKNESS.  ALIGN
WITH TOP & BOT. OF BEAM FLANGES

WHERE NO COL. OCCURS
ABOVE BEAMS SEE CAP
PLATE NOTE ABOVE

Lh MIN.

COLUMN PER PLAN

COLUMN PER PLAN

1/4

1/4

1/4

1/4

5/16

5/16

5/16

5/16

WELD
PER

SCHEDULE,
TYPICAL
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F8 REDUCED BEAM SECTION (R.B.S.)
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F4 WELD ACCESS HOLE FOR S.M.R.F.'S
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F6 CONTINUITY AND DOUBLER PLATE FOR S.M.R.F.'S
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B2 MECH'L UNIT SUPPORT FRAMING
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F2 MECH'L UNIT CURB SUPPORT FOR STL. FRAMING
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D1 WELDED STUD LAYOUT FOR COMPOSITE BEAMS

NOT TO SCALESS105

F1 AUTOMATIC END WELDED STUD NOTES
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